Further characterization of calpain-mediated proteolysis of the human erythrocyte plasma membrane Ca2+-ATPase.
The membrane-bound form and a solubilized and purified form of the Ca2+-ATPase from human erythrocyte have been proteolyzed under controlled conditions by highly purified Ca2+-dependent neutral cysteine-protease, calpain I, in the absence and in the presence of the calmodulin-calcium complex. In the absence of calmodulin the 136-kDa enzyme was transformed into a group of fragments of 125-124 kDa, followed by the slower formation of a second group of fragments of 82-80 kDa. These heterogeneous fragments were capable of forming an acylphosphate intermediate. The 125- and 82-kDa minor components of each heterogeneous group of fragments (125-124 and 82-80 kDa) were capable of binding calmodulin, whereas the 124- and the 80-kDa major components did not. In the presence of calmodulin, however, the native enzyme was transformed into a 127-kDa fragment followed by the slower formation of an 85-kDa fragment. Both fragments (127 and 85 kDa) formed an acylphosphate intermediate and were capable of binding calmodulin. The presence of calmodulin during calpain action effectively protected the Ca2+-ATPase from proteolytic activation (K.K.W. Wang, A. Villalobo, and B.D. Roufogalis (1988) Arch. Biochem. Biophys. 260, 696-704) and prevented the formation of the calmodulin-insensitive 124- and 80-kDa fragments. Smaller fragments not capable of forming the acylphosphate intermediate were also produced, in particular a 39-37 kDa doublet band retaining the capacity to bind calmodulin. In contrast to the membrane-bound form, the purified form of the Ca2+-ATPase was proteolyzed by calpain at a slower rate.